Introduction. In [6]
Dwork proved the rationality of the zeta-function of a variety over a finite field. The main result of this paper is to extend this as far as possible to sets definable over finite fields. In this case, the zeta-function need no longer be rational, as illustrated by the set defined over the finite field with p elements (p odd prime) by the formula 3X(X2-y= 0).
However, the logarithmic derivative of the zeta-function, i.e., the Poincare series, turns out always rational. The result is found using model-theoretic tools: an extension by definitions of the theory of finite fields in ordinary field language in given: this extension is shown to admit elimination of quantifiers (by virtue of a generalization of the Shoenfield Quantifier Elimination Theorem [8] ), this yields a characterization of sets definable over finite fields, and the Poincare series for these can now be proved to be rational by some computations; although the zeta-function need not be rational, from the computation one can conclude that it can always be expressed as the radical of a rational function.
Unexplained notation follows Shoenfield [7] and Bell and Slomson [4] .
A semantic characterization of elimination of quantifiers. Let r be a similarity type, L. the first-order language of type r; let A be a theory in language L.. every two models A and A' of A and every isomorphism C of substructures of A and A', there is an extension of 0 which is an isomorphism of a submodel of A and a submodel of A'.
DEFINITION 2. We say that A satisfies the submodel condition if for every model B of A, every submodel A of B, and every closed simply existential formula pof LT,we have A 1= spB lp.
The following theorem is well known [8, p. 851: QUANTIFIER ELIMINATION THEOREM. If A satisfies the isomorphism condition and the submodel condition, then A admits elimination of quantifiers.
The Quantifier Elimination Theorem gives a sufficient condition for a theory to admit elimination of quantifiers. However, this condition is not necessary, as is established by the following counterexample, due to Allan Adler. COUNTEREXAMPLE. Let r denote the "theory of independent events", The Quantifier Elimination Theorem is now going to be extended to a necessary and sufficient condition, therewith yielding a semantic characterization of the elimination of quantifiers. We need
DEFINITION 3. We say that A satisfies the weak isomorphism condition if for every two models A and A' of A and every isomorphism 0 of a substructure of A and a substructure of A', there is an elementary extension A" of A' and an extension of 0 which is an isomorphism of a submodel of A and a submodel of A".
We then have THEOREM predicate symbols: = (equality). This language is the ordinary field language; henceforth, we denote it L7. Now, we introduce for every positive integer n an n + 1-ary predicate symbol: spn L7. denotes the language obtained by adjoining the predicate symbols { pnln E Z>0} to LT.
A admits elimination of quantifiers if and only if A is model-complete and
(2) Conversely, the necessity of these hypotheses follows easily by, e.g., an application of Frayne's Lemma [4,_p. 161 1.
It has been brought to my attention that Theorem 13.1 of [7, p. 631 yields a characterization of elimination of quantifiers very close to this one. However, the one presented here appears to be somewhat more convenient for the purpose of this paper.
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CATARINA KIEFE
We now denote s-the theory of finite fields in LT We then say that U is defized by p. REMARK. If U is definable over k, the formula defining U is not unique: in fact, every formula representing the same element in the rth Lindenbaum algebra of z will also define U. DEFINITION (i= 1,... ,n;j= 1,.. .,m) . We are now reduced to sets U defined by formulae of type (*). To proceed, we start by freeing ourselves from the restrictions imposed by the defining axiom for sPm in case we are interpreting this relation in a field with m elements. 
